r 



(19) B#@«rff/f (JP) 



(12) 45 it 



^ (B2) 



(45)»ffB ^J*13^ 7 £23 0(2001. 7. 23) 



(ll)ftff#^ 

#fPH3191581-^ 
(P3191581) 

(24) 1£» 0 ¥^13^ 5 n 25 0 (2001 . 5. 25) 



(51) IntCL 7 

F 0 2 M 43/04 
F 0 2 B 47/02 
F 0 2 D 19/12 
F 0 2 M 25/022 
61/10 



F I 

F02M 43/04 
F 0 2 B 47/02 
F0 2D 19/12 
F0 2M 61/10 
61/18 



A 
Q 

3 2 0 Z 



m&m<D&i4 (± 12 jo m»m\z»< 



(22)m^B 
(65) &m&n 

(43)&H0 



»P¥6 - 280645 

^6^11^150 (1994. 11. 15) 

4$ i! ¥8-144883 
¥J&8*£6£ 4 0(1996. 6.4) 
WOf 1 £22 0 (1998. 1. 22) 



mmnmm 000006286 

MIBtK^5T e 33# 8 ^ 
(72)MJ» /MF ffiBS 

(74)WSA 100092978 



IPlt^ AS HA 



(56) «rB8 



¥3 
¥2 

¥7 



11148 (J P, A) 
7358 (JP, U) 
47159 (J P, U) 
506647 (J P, A) 



s*kior< 



(54) i&w<D%m &mMftRzf*m&m7 : >c — t?;i/x>^> 



(57) [mmxomw] 



10 



L . Ho±ffij«f5W»* ?L <fc 9 *«f 3 n jtKjft L *3fe£J8 3 

nriBfi««orc^^^»*^«W3nsj: ^cc» 

(DKl^K 1 5g-4 5JK^C«fiS3n/cC<b*«Fa<!:r 

K»^<Dfp»fc <fc o mm^im tmmztiz ±Mtt&x 



(2) 

3 

mi h titcm* * mm? £ ?l t . 

±IE«B4iIS8K: J8» £ n/c»4^Mi , 

CCRtt 6 *i £ <!: , tt«S*^©Kif ^tRWK^Oi 

b ^c^es $ ti x mu mm l x c > & cc « 
mmM#<D*# ft zmw)? 

JbiETkilKlcSttS h/c*ett&8Si . 30 
fflrr 

iL£vmM$titcmni>m&L'X0i&M2tixmwim 40 

L r l >*> ^(fCWk^mSt 3 ft £ J: 5 «:» W 6ti/cCi 
[0 0 0 1 ] 
[0 0 0 2 ] 

(NOx) £fE^$tt£/ttf>cc, U&frthjgmtpsc 



#1*3 19 15 8 1 

4 

» <b HUMfc j^^rt 0 r 5 ft & ^ ^ - M 

[0 003] CCDfflCDrw — fe'Jl/X>^>©Se*ffi|tt v 
^tf7kPSWf r ^-^^>^>^#l8 3 F4 -2 7 7 5 

cc, 1 8 3Wf*jhWIH|tp«c h WfflWl 6»n 

f$$n^lOMft^ 1 5 ZftLXmW • 7K«*f^ 

4 occ3HoiA^nri^ 0 

[0 004] CCDB#, «Sf4«S**>^*f*3 ©M±#W 
S^f 7 CDF^^E^J P a Rt>'7KOiM±^ 1 3 <D£§#EE£ P 

ri1*^ l©H#EEP oKStfbr, POP 

a. Po>Pri^otC^OT t «l&$n/c*«i8jh 
#l 3*jSr*iiK3 0*J^O^SS£SP3 1 ^ilO^M 
882 2rt{cSSAUrt^. «B4iiK2 2rt©^ifcSB3 1 
J:0±»flJ. BP^»4PS*f^>^3*^fflijCC^>^,»4 

> ^*<* 3 (D^faicwmmmm szm-? 
xwumztis m±mw?i zmuffl^xy'^^is+m 

[0 005] *<D«* V 0 1 0 ± ^ Ccj^*47KPB*f 
^4 Ortcctt. »4«^i 2CDSWV2 *sJc^Sfc»3 

i tp> t>mmt® i 2 ^ x<Dimms& 2 2 ©§sv 1 com 

x&zvi +V2 (DgSjBSW-rSSytSti. ±IB^SSSP3 

1 <D±mm<omnm& 2 zftMzmmstvfo&ffitcs 

[0006] z<Dvm&%m$#>y'<D75zs+ 
mLxmnvKM&mteztizt. mnmmms t mm 

l<DHJ#ffiP. «±CC&-5i«t^Fl lWn5. 

1 1 ^^fBEP oiC^-r-Si, ilOfciCMl l<D<fc 
^ CC t&frt • TKPfiM^ 4 0 <DiS?L 1 0 3&> 6 « , 5fe"T »4?g 
SB 1 2*5j:^«S*4iiB2 2rtO^SggP^r*OgS (Vi 
+ V2 ) CD^4 (-f) ^PgW^n, Jttlir±IB<D^f3ES 

«$nr^/c* (a) ^pg*f^n, «f*ccao©«si4 
(7^) 3&s±«i»*fsns. 

[0 007] ±IBttSf43i<>^©^^>^^4^ 
TK-r&or, »4?§gPl 2rt©BE*^T»L/. tf ^ 1 

*>&i^±»!iai«:& o , *<Dmz±mxmMLtc?k& 

^>7*1 8©fPtt&cJ:0**s±IB<bl5ltt©tT^*S 
*8S*4 • *mMft4 0l,cmK)&£ti%ffimi<C%:^Xl> 

ho 

[0 008] 

W4-2775 1 ^^nm<Dimx^mM • *«s* 
j: ^ cc±ib i m<Dmmxmn <-/> . ?k (n> , jRm- 

(7^) ©ifirH-^cDH-fiiatcififtf-raciJc^ 



5 

[ooo9] t^^r, mnicmMztitcmu u) «^ 
9 -;wc <fc o TSKWJccifts ft& a* 6 , m*x s n^ea 

«SKttfi«r±eT»tfcfT< tcfifo r % &*fc:±# 
?K (n) CDiBSt^itecDjr^Ccmi-fltg-c&SfiS 

/ctf>, Mlfc«6(CttHC CO, MM^gf^'xiL 
T»flD3ftSM5Sft*C<fcfc&£o 

[ o o i o ] x. ±m^m&<Dmffi<DMURv*<Dm 

(C -f )+ ( ^ )) £H8H*©* (a) ^ 

WSf3ftSC<fcK:&£©T\ Se*^O^CDl!BS*il:bl5 

fc<!:C3K±fa*f£<D«Sf4 (^) *s«S*Sti4CiCcft 

HC, CO, fccfc^IICi^^M^t ^ ^ J: 0 I 
[0012] 

•So 

[0013] g*3B2,fEtE©*«9B<Z)*«*f^», »^ 
31 1 fBi£<D«f»c:foa>T. K«S*#<D«t»rffiG>S:*2ffiCC 



(3) #8*3 19 15 8 1 

6 

<D?tiftm<Dmm&m i 5g-4 5^ofg/&3ftfcc£ 

[ 0 0 1 4 ] Sfc, fiS*JS 1 X«2IBt gtDtitfiKtCfel^ 

tcaa ^ ft . tcR w ^ ft /d^?4 i a 

io mi 6ti/c7KnS*f?L i Sffi $ ft Stt«#CCRW 6 ft/c7k 

[0015] ±fa»«i mMvnmcte^x , m 

tc <fc 9 B8 « <* ft_bf B j»4il&§ i »M 3 ft £ (05fe4S 

20 L fl&Ha*±iB#ttteK 6 ft A:±IB*R*4iIK £ iSM 3 ft 
€»_hlB^f4«*&3lKCcail $ ft t , ig»4* 

*t?LJ: 0 ±*fi[{B©R*»CCR6i' 6ftte»*«»?Li . 
-»*±E*#WCCR^ ^ft/c^7K«*&ilSS^affl3 ft 

*Wr^SE4f#CcR^6ft/cS*ii8Siv ^i+^i±IB 

<b ©r^ ccrc^ 6 ft mtm^mmmm nsivAcm 
mil c ttfatcttm-r zwfemt tzmzzctb 

[0016] ^/c, ±IB»«3IB«©«l0ECc:*5lir, S 
30 «H^«K*»**CcRW4Cifc'r*S (tt«4) o * 
/c, W^Jl l. ± IBSB«3. 4©C^-rft3^CCiBtE©«l^ 

i b*«*&?l t mmm<D7^mmn tzm&a, ~cmm s # 

5) . 

[0017] _hlB.««5IB48c[>1iJiSccteiir, ± 

mmu 3 ft ^> @RfiK^Iffi»trr? JiW ^car^§ 
<»«8) c W^3IB«c^*^(D7K©^«^- 

<t, ^»X«^#tcR^ 6 ft /chillis <b, 
Of^U(c<fc D^M*4fflSgiJiil§ft^±fB*^X^#f 
^^RW^ft/cK^f4^PaWT^j^*4i«»?L<b, tt*# 

x«»#f ^fkirw e> ft/c7KM5§ t . mm<D\tmt& o 

R7kjiKiaaSft±ia*ftX«*t^CCRCt 6ft/cig7K 
50 *WS*rS**»7L<!:, JifB«f4il»Cc«*ISftytj»» 
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[0018] 18*31 3.IBiSO*fiSCC*5li-C, ±IB 

W-r £ £ ft ^ til&AL urs^scife-ct 

mmictmmmwtc ± o $ijgp s ftjhi B$tf4«w £ ** 

ftftftT t>fia*SWCcj8S«S3 ft £ J: ^ tc«ss-r ^ca-e 

*5 (8S«8) o 

[0019] . ±IEJBS7 , 8<7X>-Tft 

ft^Cj£0T^f4l 0 0%tC*fLT0 7i^6 0%£?£ L 
<(J4 0 ftM 6 0 % fttt £ ft £ <fc 5 CC-hiBfMaKgSCC J: 

mmzti&xsicffij&rzzt&'v&z (mm 9) • 

[00 20] 



(4) «Ffff3 19 15 8 1 

8 

s # tt 6 wmm ?l> 6 * 4 <fc 5 CC «RR 3 

[0 0 2 1 ] ±IBCD<fc ^CC*Rf4CD«?Li*<D(**f?L^-r 

[oo2 2]Sfot*^TOHc, co, ima©gfna 
mmtmmmmttii t ^ aa: l r ib^ l . 

i ^<Dmmm^v±nmn*mm^(Dmm<Dmmcc7h* 

[0 0 2 3 ]S£or v ±gB«S«843fe^Sl±SC<!:ft< % 
HC, CO, ||jliOSfffl*fi«3#SC<b3&s-C€f. 

ffiK«0c3*rr*$9. K5fetT«!WSnytjK»4CCJ:«3±fB 
[002 4] g fc, ±|B^a 1 X&^iagjl 2 IBiScp^ 

[0 0 2 5 ] &tc. ±IB««3X»±fB««4fB«B^ 
40 ±iBiilR*4«S*a<h7k«S*?L*IS*«e«:»W, S 

[002 6] j , ±SBS8« 5 X &S±gB?B« 6 IBtgCDtg 

50 ±fB0t^<D7K«^?L<hiiJRW^aai±Utf>SJ;^tc 



■ 
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[002 7] ff)3&9 3 gSttO^knBtf^ftT* A — tfiUi > 

>^>;^ A^gf oii^g©^^ < <fcfc— ocdR 
SELrra— 6ti*iftCC, f£Wl5M-cDf£ 

•r s x ? - ;KPT mmci srti b . R^±&mmmmnj: 
x c ^a5»^7k®*f s ti & <fc ^ cc»ja $ n/c* ■ 

4 o H3R 4 f BlS07j< PgShf^F^f ^ — fef x > ^ > r 

<L &M 5 ti±ia*:<*X« *f ^ «: H 6> ti /clg/K £ W*f 
> ; ><D^^>^Mf^, fiii^, SCJfM, 

[0 0 2 8 ] gfc, ±8B«<i7fB«g)»^ r». 

7L^»rs^pBS*?Lo±iBtH»{as*aaccift3e^# 
^ a sew** o > ja*wtt±iB7K"!at**?T 5 c t &x* 

£ G Sfc, ±8B««8X»±fB»«98BtB(D«fi£-C«> 



(5) »ft 3 19 15 8 1 
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±1 B«**4«fttiSB*5 J: *«ttSSBK:Ea8! 3 titc±£2ffl 
#AUt< i^g[x>^>CD±gB#HaSS^fc«*:i«S* 

igfi^cc «±fB«s*4«w £*tic7kmmm=r t>n 

lcUtc<DX % ±SBjK*84^3l±4C<fc35c< , _LIS7K£ 

10 3»*WK:NOx. HC, CO. 
[002 9] 

[HjfeW] h i ~8 tc^x*mn<ommM&mw? 
(» i mmm) mi - 3 ^^©iir 1 hjswi*^ 

mm^^mmmx^x, (a) \mmm^<omm 

20 ©«f4i«wtt«*^-r»i8ia, (c) \mmMft<D$m 
t^t^mn^mmhx^hmm^^rmmmx^^ 0 

[0 03 0]@3«I1 HiS«©«H^«S*4Saf*© 
cc v *p»*f#5 0«. _biej^f4Rt>*7KcDPgMS, PgS^f^F 

[o 0 3 1 ] 7kmm3f5 oy:, *»5 2tcfflttafitcciK 
»^ 5 2 (dtss<d* ^sp 5 2 a tcm&mt 52b 

ffflcr)3ia$5 6S2/*(*5 2(DftSS5 8T^StlS«8 

f4^6 0 tfrbB&ZtiX ±MZMUR&7k<Dmm 

% m&»±ox\,*2>vim&s miic9mxjjkLtc£ 3 ?i l c. 
-mmnm 6 0 icmmz tim&tmft 5 a ommmm 

[ 0 0 3 2 ] -«a*5«8^6 o^ai^n«w 
*&«6 1 , iniKtB 3&ftLxnmm&mw:6 e^m 
m2tixi<>zmmm&M&6 8&*#5 2fcffl'}*>tix 
40 m±mKfrio, mt&mi 1, «t6 3 

[ 0 0 3 3 ] X. 7Kt&1£3§7 4CD«$&?L7 6 iiSaf^ 

7K**f?L8 0«:a3iOTl^S*iiB8 2^igff^5 4^ 

C<D$f#5 4(DKSP5 6©TUcKtf 
6n/c 'Jf-t84 <t#{*5 2 ©rtSOl28|5K:»^ 6ti 

> y 8 8 CC J: 0 . it^F5 4 *%|sWW?L 6 2 , *«S*?L 

50 8o^i^n^^ft^n, mme o^ox h 



n 

[ 0 0 3 4 ] X. ±fE«*4c^)$lJfflI^g6 3 ^»4«^g 

6 i tcmmtitcwm&9 2R&jimmm#>y'9 4$c 

-fe>1f6 3a, igx>^>(Dft#-fe>^6 3 b. l£x> 

a* b . mm^M-pmnmmmm^mm^ z * > t a 
*ijw^g6 3 ttmT&kmxmmmm#>7Q 4 tat 

«*ffi^>7'9 4a(7)OT^^ *CDf6CD«fi£«* 
S«*f#>^9 4 <b|^^fiR(D*«S*^>^9 4&Cft* 

[0036] C(D*Pf*fS, .S«*f«FSB3^, _h!fi#-br> 
1t6 3a, 63b, 63c, . . . ^6(Dff-^^rn> 

hP-^9 6^A#U ©Jffll^iL/rtB^SnSCi 
icjcO, 18^9 2, J0BE^>^9 4a«3ft?S(||BISn* 

^$n££>cDr&£ 0 ccr. — tf^x>5P>3&sfp 

(D^^>^ft-fe>1^6 3 a, x>*P>©cj3^[^e>iSfi 
#^±IBS#^>1^6 3 b, ±fd#HMSfiH2>1^6 3 

>7*9 4 ^H!S# 9 2 $ ti. flSSPRIW > ^ 9 
4ic<£DjB*f4*>*9 3®jm*sftteS6 1 , $tf4«*S 

3iK6 8^/rur«4^6 occ«^$n^> 0 
[0037] »4M 6 o commmfr 5 4 ©H?f S5£ff 

lt^5 4^TPIl>Tl2 (b)CC^;l,/c<fcMC % 

H2(Cfcl^ »4**f?L6 2 <b*WS*?f 8 Ott. tftW 
OtP^±, Sl^C 1 8 Og©F»^SJ:Mc^L/ii 

[0 03 8 ] feLL *||ai«|{c*Jlir tt. JiSE«&4«*& 
^R^7K«^$IM©«l4^C>VKO«WS^C>'PS«B#« 

[0 0 3 9 ] C (D*Kf4«8*?L 6 2»H3tC^0/c<fc5 

#f#5 4 (Dftmmcmmmmx-tmmmi (62) 
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)V S ©TSHMOSK* H 2 K ft o T I, > & „ 
[0 04 0 ] MCC, J8^(DEE*3W±»L#f^5 4 #18 

i <D~m%Mm?m 2(c) cctsl/c * s cc, t^cs 

S6 L7KPfl*f?L 8 0 j&sn < <b , 7K £ > ^ 9 8 rtODTk^JifB 
6 3 r W8P $ n±IB7K«*&K® 7 2^6 7K«$^ 
f71, i£±#7 0, *«tSi»7 4, 7KilK8 2^^ 

#F2 #lft&c}g[fijLT. H3{C7nUfc<fc^CCjB»4i«*f?L 
10 ©TSi«t f2tt 6n/c7K®M?L 8 0 <fc 0 PR M 3 n 

[0 04 1 ] 03^L/cJ:Mt, ±f25ffl©«S*4«» 
?L6 2 0§^CC^LTTtiftK (j^l4«*f?L 6 2 *-i>«S 
H 1 CC3tfTS*«ftf?L8 0©*«H 2CDTnft) 

jWt ton £ or . nxasBTttitt L/fi^ sau»tc*«s* 

^tf toti , tk'X? 2> C £ ft < lojgK^ 9 L ft 
#6 * 7 S ^Kj^LK^^&jlKSSMf ton 

[0 04 2] C©«*tfl©'fnftgKttx>y>©** 
20 S^iKD^^-Jl/SCDttSSCCjeDrBSl 5I-45g 

MM«5cT^DNOx, HC, CO, 1M(D^ 

»4n±ffifi^^-r ^> i^7*y>^8 8 (D«»*"C«-# 

5 Aim 1 tC^r^L/c^^K^BISPS 6^x h v 

[0 04 3] CCDB^, *«gI7 2 ^6*©fiW&fc*J 
^■6 3<Z>»0IIP«cJ:O*<O«J»&fcaWrSnia2 (a) 

ffi^M. Wfiflrrfwp+ccffton, x>^>m 

Mli$^C<!:^<NOx, HC, CO, H^^I 

[ 0 0 4 4 ] X. Si>^>OiM, ffifiM, T-T F 
;U@&*±iE:&iSrfe>lJ- 6 3 b^WUfcO, x>^> 
SfflMSS-fe>1^6 3 c^^SSJaTCDSSSrtfeair 

jWf&ton&i^o — iSE*3^«i«S*©B#cctt, ±ia«8 
40 f4^_hlB <?: 0«tc«Sf4#> y 9 4 6 0 

sns^ c<DB#, #jisssb6 3r*jt»snif#5 4« 

B2 (b) ©fifttL^TPlL^l^r, ^I4"C^^ 

^fflo^^ng^ $ timj ft^x > y is<D¥mm=f ton 

[0 04 5] M«c. Mn*># 9 3CD»4^»44<>^ 
9 4 .fc 0 K»4^ 6 0^3 njE&**±#W- * i fit 
#5 43&iT»L. H2 (c) (C^-r© 

cc?f ft ton -5 fe * o ^(c±iBH^J <b 

50 &4ft(DW«^K:iBfflL^»^ccoCira(i9i-r4o 
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[0046] (m2mmm) m2mmm*m4~~ e 

5ftScW 7^#'Ja-Al 0 0 CC «fl**4i»tt?L 6 2 

i msm t mmicmmmmx 5 mm? e>nti^ e 

[0 04 7] CCDj8S^PR*f?L6 2 «*i$:5 2 (D^SSPCC 
Rtt6ti, #f#5 4 (X«H4tcZ^JI(j»r^LA:*tt 

5 2 ) cctS:^6n/c«S3f43iK6 4 cc, «B4aas 10 2. 
^3ft*<fc9te*J3S3Jvcns. Hcc, «Rft9%6 4 10 

«I6 3, iSS^«*&^g6 6^C«*&«6 1 ^/MtS 

[ 0 0 4 8 ] X, *PS#t?L8 0 a «&PM*?L6 2 CO 

mi 1 0 4 J: 0 _h#<7X *JBBP 106^L TiWiC 
MWMrtm*. X, IH^ 5 4 5 4 <E>SH8P 5 6 £ 

1©I6 1 aiOHCC^StlfcX^'J 
> ^ 8 8 Otf i&ytyt <fc 0 jBRWWftffL 6 2 RVfrmmi 8 
0 a#IBD6Jh£J:5K«Ji£3*iTnS. 20 
[0049] *fflf&8 2©M?L 1 0 8 tt*tt5 2&Cf£ 

e» ft/£*f**sas& 7 4 tcaa s *? iB±#7 0 

[0 05 0] »x>s>>w^ur«*4^*4«i^ia 

6 6^6^gff6 1 , tmmStmVSG 8, *?*f4M3S6 4 
*^tt«fl»»l 0 2 *i. »4SSP1 0 2 
JE^^tf^5 4©^i^jE<fc0lS< ^i, X:/l/> 30 
^8 8©«»*tc$iL/T±*«:«lft*r4©T. B5 

(a)^^^^ mtim&gv 1 0 

0 4/M/T«S*4«l*?L6 2 J:5±&»llllfe«ltEI«tc 

[0 05 1 ] M{C«f4iBap 1 0 2 ©EE^-hST 

5i«#5 4*J±#l, ftft?L 1 0 43&s*«»106i 

K7 2*»&*«*&«7 1. M^7 0, *{fef&M3§7 
4 , tK«#&M88 8 2 £/h L T*iB«B 1 0 6 &Ct**& £ tlX 40 
n £ <OX\ Tkmmi 8 0aW, ±IBWS*!S^gP^ F 2 
fcr6|WTH5 (b) , S6^L/cJ:^tC, ±f BSfH g| 

mm t mmcamMmy t>n s . 

[0 05 2] SiSfia«S«S8l$#F 2 OSJS^T^O NO 
x, JJjg, HC. CO©«*^fi«3tiS<!:ftCC. &k 

S ti £ £ WHtKteSS 6 6^6 ##ib S ft £ 

CDrjffitt?gSPl 0 2<DJEfran^5 9£f#5 4teX:7*y> 50 
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^8 8©#»*t?T»U«S»«S*?L6 2atf*P»W?L8- 

[0 0 5 3 ] X, m*>V>><Di&-gffi. T4 FjUMEB* 
3HJ»^B 6 3 <D*iJ® &c J: 0 0 1 <b I3«{c*«ftf« 

tf *> tittle ±8esn, m2mmmx&±ME?}<mM±m 
[0054] (m3mmm) m39mm%mi , msic 

ccttia— «F#*«or»wra. ±iB»«*tft 6 2 <t 

*>BS*?L 8 0b ©±8B-rnftffiK^EI 7,^8 &CtjV3~J; 

?L8 0b©*rtiftSK<J:D/h3n-rnftSK3, K4&C 
fc4J:5K:, HJ%*«»?L©*^»*iH 3 , H4{cft£ 
cfc 5 tC s 7KPf 8 0c, 8 0 d #K#ft 6 tir 
0 , Kit # 5 4 ^rfgit^ 5 4 ©tt«£*'fr*C@tt^gi 

2 o oic£K)MnL. mmfrs 4<ommii 0 4*»* 

«*t?L8 0b, 8 0 c, 8 0dCc»J?»K:aBiS-&SJ: 
5&ClfJ£U/'c&cr>'C&£ 0 

[0 0 5 5 ] *ll3K0lK:«fla3tiyfc»ia«i*S2 0 0 (C 
oi^riftBJTSi, *i*5 2(D*CC*<*5 2©«i«^rfii 
^StteSECCKJ* £*l/cft#5 4 ©11355 6«^^ h 1 

i otiis^ti/cyf-t 1 1 2Awe>ntt^o c 

cD'Jt^-^1 1 2^±T^tCffffij^"C$>S^ v if^f 
5 4Cc*tLriilfe'rSC<lb^a*^:C^ct J 5^, y^- > 

1 1 2tR»t5rtIl 1 4*J»SESnfcHRffi«^ 
M2 0 0 a^S^6timSo 

[0056] C<DEIte<ftSnJ^aMtf 2 00 a «$:^5 4 
CC»W6tiytGfl8»2 0 2 CC, #+^f5 4 <h^?cP8&oJ^^C 

IfiflaRS8«*2 0 0 a©±»B# 
;t/h20 1, ^ y h 2 0 1 aCCd: 0, 7^204ii 
^t^b^t>t'7 2 o 6^$nn^ 0 MI2 
0 3^. 0KpJ^8M#2 0 0 a^:_hlBIHI^2 0 2 JCIhKS 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The needle valve which slides on the inside of the body of this injection valve in the 
injection valve prepared in an engine combustion chamber, The fuel nozzle which injects this fuel 
prepared in the above-mentioned body or this needle valve opened for free passage by the fuel 
path established in this body or this needle valve, and actuation of this needle valve with this fuel 
path, It has the water path established in this body or this needle valve, and the water-injection 
hole which injects this water that was opened for free passage by actuation of this needle valve 
with this water path, and was prepared in the above-mentioned body or the needle valve. This 
water-injection hole is a water-injection valve characterized by being prepared so that it directs 
in the downstream of the swirl generated in the above-mentioned combustion chamber from the 
fuel-injection location to which the above-mentioned fuel nozzle points, and it is injected from 
the above-mentioned fuel nozzle, and it may burn and this water may be injected by the part 
which flame propagation is carried out and is carrying out elevated-temperature combustion. 
[Claim 2] The water-injection valve according to claim 1 characterized by being constituted so 
that this fuel nozzle may carry out opening first and this water-injection hole may subsequently 
carry out opening by actuation of the needle valve of the above-mentioned injection valve, while 
the above-mentioned fuel nozzle and a water-injection hole are prepared respectively 
independently in the injection valve of ** -. 

[Claim 3] The water-injection valve according to claim 1 or 2 characterized by what the range of 
a gap include angle with this water-injection include angle to whenever [ this fuel spray angle ] 
was constituted for by 45 abbreviation [ 15 - ] while this water-injection hole consists and is 
prepared in this fuel nozzle and spacing in the plane of projection of the cross section of this 
injection valve. 

[Claim 4] The above-mentioned fuel path formed in this needle valve that - edge is opened for 
free passage by the combustion chamber formed by the inner circle wall of this needle valve and 
this body, and is opened for free passage with the fuel nozzle by which the other end was 
prepared in this needle valve, The water-injection hole with which it was open for free passage 
with the hole with the water supply path where - edge was established in this body, and the 
other end was prepared in this needle valve, and the water path established in this needle valve 
opened for free passage, The water-injection valve according to claim 1 to 3 which is equipped 
with the elastic member energized in the direction in which it is prepared between this needle 
valve and this body, and this needle valve closes the above-mentioned fuel nozzle and a water- 
injection hole, and is characterized by **. 

[Claim 5] The water-injection valve according to claim 4 characterized by establishing this water 
path in this body. 

[Claim 6] The fuel nozzle prepared in the point of this body that opens and closes by actuation 
of this needle valve, and is opened for free passage, The fuel path opened for free passage by 
the above-mentioned fuel-supply path where it was open for free passage to the fuel reservoir 
where - edge was established in the contact section of this needle valve and the inner circle wall 
of this body, and the other end was prepared in the above-mentioned body, This water-injection 
hole prepared in this body of an upper part location from this fuel nozzle, and this water path 
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established in this needle valve to which this water supply path where - edge was established in 
the above-mentioned body is open for free passage, and the other end has feed holes in the 
location between this fuel nozzle and this water-injection hole, The water-injection valve 
according to claim 1 to 3 characterized by having the elastic member which is prepared between 
this needle valve and the above-mentioned body, and energizes this needle valve in the direction 
which closes the above-mentioned fuel nozzle and a water-injection hole. 

[Claim 7] The water-injection valve according to claim 6 characterized by establishing this fuel 
path in this body. 

[Claim 8] Two or more water-injection holes prepared in this body so that the gap include angles 
of the injection direction of this above-mentioned fuel nozzle and this water-injection hole might 
differ, A water-injection valve given in either of the claim holes 1, 2, 6, and 7 characterized by 
having the rotation means of this needle valve that makes this needle valve rotate focusing on 
the axis of this needle valve, and you choose [ needle valve ] the feed holes of the above- 
mentioned water path, and these two or more water-injection holes, and makes it open for free 
passage. 

[Claim 9] The rotation means of the above-mentioned needle valve is a water-injection valve 
according to claim 8 characterized by being formed by the rotation location variant part material 
constituted with the rack which has the pinion gear prepared in the head of this needle valve, 
and engages with this pinion gear. 

[Claim 10] the diesel power plant which offered the injection valve on the engine combustion 
chamber — it being and with the needle valve which slides on the inside of the body of this 
injection valve The fuel nozzle which injects this fuel prepared in the above-mentioned body or 
this needle valve opened for free passage by the fuel path established in this body or this needle 
valve, and actuation of this needle valve with this fuel path. The water path established in this 
body or this needle valve, and the water-injection hole which injects this water that was opened 
for free passage by actuation of this needle valve with this water path, and was prepared in the 
above-mentioned body or the needle valve, The fuel supply system connected to the above- 
mentioned fuel path, and the water feeder connected to the above-mentioned water path, It has 
the control unit which controls the above-mentioned amount of water injection by the input of 
this at least one signal of ambient temperature, such as a crank angle signal of the above- 
mentioned engine, a load signal and atmospheric temperature, a circulating water temperature, 
and engine room temperature, at least. The injection direction of this water-injection hole is a 
diesel power plant with a water-injection valve which the fuel which directed in the above- 
mentioned downstream from the fuel-injection location to which the above-mentioned fuel 
nozzle points, and was injected from the above-mentioned fuel nozzle burns, and flame 
propagation is carried out and is characterized by being prepared so that this water may be 
injected by the part which is carrying out elevated-temperature combustion. 
[Claim 1 1] The diesel power plant with a water-injection valve according to claim 10 
characterized by preparing independently this fuel injection valve that has only the above- 
mentioned fuel nozzle, and this water-injection valve that has only a water-injection hole, 
respectively. 

[Claim 12] It is the diesel power plant with a water-injection valve according to claim 10 or 1 1 
characterized by being constituted so that water injection may not be performed at the time of 
the above-mentioned ambient temperature of this engine that cannot be lit easily, but it may be 
controlled by the above-mentioned control unit from the time of the inside load of this engine at 
the time of a heavy load, the above-mentioned fuel injection and water injection may be 
performed and it may burn continuously at the time of a low load at the time of idle rotation at 
the time of starting of this engine. 

[Claim 13] The injection quantity of this water responds to this engine load, and is 0 thru/or the 
diesel power plant with a water-injection valve according to claim 10 to 12 preferably 
characterized by 40 thru/or being constituted so that it may be controlled by the above- 
mentioned control unit to be injected 60% 60% to 100% of fuels. 
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.* NOTICES * 

JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the diesel power plant with a water-injection 

valve and a water-injection valve which injects water and a fuel. 

[0002] 

[Description of the Prior Art] In order to reduce the nitrogen oxides (NOx) in the exhaust gas of 
a diesel power plant, it is common knowledge that the diesel power plant injected independently 
in water in a combustion chamber apart from a fuel in making water mix into a fuel from the 
former, or using an emulsion fuel is effective. 

[0003] The conventional example of this kind of diesel power plant has JP f 4~27757,A of for 
example, a water-injection diesel power plant. As a water-injection diesel power plant given 
[ this ] in JP,4-27757,A is shown in drawing 9 and drawing 10 , the water feed pump 18 is held in 
a predetermined period and the valve-opening condition through a control apparatus 20 during an 
idle period, and the water of the specified quantity is sent into the control valve 1 6 by the fuel 
and the water-injection valve 40 through the supply pipe 15. 

[0004] Since it is Po>Pa and Po>Pr to the injection-valve opening pressure Po of a needle valve 
1 1 when setting the valve-opening pressure Pa of the check valve regulator valve 7 of the body 
3 of a fuel injection pump, and the injection-valve opening pressure of the check valve 13 of 
water to Pr at this time, the supplied water is flowing in the fuel path 22 through the water path 
30 and the unification section 31 through a check valve 13. The fuel which is in an upstream, i.e., 
fuel injection pump 3 body, side from the unification section 31 in the fuel path 22 is put back in 
the direction of the body 3 of a fuel injection pump through a fuel injection pipe 8, pushes the 
nonreturn regulator valve 7 open, and flows backwards in a plunger room. 
[0005] Consequently, as shown in drawin g 10 , in the fuel water-injection valve 40, it is the 
volume V2 of the fuel reservoir 12. And volume V1 of the fuel path 22 from the unification 
section 31 to the fuel reservoir 12 V1+V2 which is the sum It is filled with a volume fuel, the 
water of the specified quantity is filled in the fuel path 22 of the upstream of the above- 
mentioned unification section 31, and it is in the condition that the fuel was filled again, in the 
upstream further. 

[0006] When PURAJA 4 of a fuel pump goes up from this condition and compression of a fuel is 
started, the pressure in a fuel injection pipe 8, the fuel path 22, and the fuel reservoir 12 rises, 
and it is the injection-valve opening pressure P of a needle valve 11. If it becomes above, a 
needle valve 1 1 will be opened. If a needle valve 1 1 reaches an injection-valve opening pressure 
Po, like drawin g 10 and drawin g 1 1 , from the nozzle hole 10 of a fuel and the water-injection 
valve 40, fuel (**) of the volume (V1+V2) to the fuel reservoir 12 and the unification section in 
the fuel path 22 is injected first, above water (**) by which specified quantity supply was carried 
out will be injected continuously, and whole-quantity injection of the remaining fuel (Ha) will be 
carried out at the last. 

[0007] Then, since the plunger 4 of the above-mentioned fuel pump descends, while the pressure 
in the fuel reservoir 12 descends and a needle valve 1 1 is closed, the idle period which does not 
feed the fuel by the above-mentioned plunger comes, and it has after that the structure where 
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.water is sent into a fuel and the water-injection valve 40 through the same stroke as the above 
by actuation of the water feed pump 18 explained above. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by the nozzle hole 10 of - ** prepared in 
the fuel and the water-injection valve with the technique given [ this ] in JP,4-27757,A, as 
shown in drawing 10 ? it will inject in the **-location of the direction of ** - in order of fuel (**), 
water (**), and a fuel (Ha) by one above-mentioned injection. 

[0009] Therefore, the part which went up gradually and has burned at the elevated temperature 
is the above-mentioned downstream as the combustion temperature near [ where combustion 
temperature was this injected ] the location goes to the above-mentioned lower stream of a 
river by low temperature, since it is lit and flame propagation of fuel (b) injected first is carried 
out, the downstream passing by the swirl. Therefore, since it is turned to the place which is 
burning at the low temperature which is a **-location as mentioned above, HC, CO, and a black 
smoke will be increased as exhaust gas, and injection of water (b) will be discharged, when a 
possibility of carrying out a flame failure carries out a flame failure, since those with ** and fuel 
injection become intermittent with a fuel -> water -> fuel. 

[0010] Moreover, since water (b) of the conventional fuel oil consumption (I ) (+ (Ha )) and a 
conventional almost same amount will be injected as shown by drawing 1 1 , the fuel of a 
technique given [ above-mentioned ] in an official report and the fuel injection period (time 
amount) of water become twice [ about ] conventionally as compared with injection of only a 
fuel, and become long. Since the fuel (Ha) of the above-mentioned last will be injected at the 
place where the pressure in a combustion chamber began to get down at, and temperature fell 
when this fuel injection period (time amount) becomes long, it is hard coming to carry out this 
combustion, and is easy to generate combustion gas and a black smoke at last, and fuel 
consumption worsens further. 

[001 1] This invention is proposed in view of the above-mentioned technical problem, and it 
injects by preparing a fuel nozzle and a water-injection hole separately so that the fuel in the 
above-mentioned combustion chamber may be burned continuously. So that water may be 
injected, injecting a fuel into the above-mentioned elevated-temperature combustion part, and 
this combustion temperature of this elevated-temperature combustion part may be lowered and 
the temperature of the above-mentioned low-temperature combustion part may not be lowered 
as much as possible It aims at canceling the above-mentioned technical problem, as reduction 
can perform generating of NOx, HC, CO, and a black smoke by shifting whenever [ spray angle / 
of this nozzle of a fuel, and a water-injection hole ]. 
[0012] 

[Means for Solving the Problem] For this reason, the water-injection valve of this invention 
according to claim 1 The needle valve which slides on the inside of the body of this injection 
valve in the injection valve prepared in an engine combustion chamber, The fuel nozzle which 
injects this fuel prepared in the above-mentioned body or this needle valve opened for free 
passage by the fuel path established in this body or this needle valve, and actuation of this 
needle valve with this fuel path, It has the water path established in this body or this needle 
valve, and the water-injection hole which injects this water that was opened for free passage by 
actuation of this needle valve with this water path, and was prepared in the above-mentioned 
body or the needle valve. It is characterized by preparing this water-injection hole so that it 
directs in the downstream of the swirl generated in the above-mentioned combustion chamber 
from the fuel-injection location to which the above-mentioned fuel nozzle points, and it is 
injected from the above-mentioned fuel nozzle, and it may burn and this water may be injected 
by the part which flame propagation is carried out and is carrying out elevated-temperature 
combustion. 

[0013] In the configuration according to claim 1, the water-injection valve of this invention 
according to claim 2 is characterized by what was constituted so that this fuel nozzle might 
carry out opening first and this water-injection hole might subsequently carry out opening by 
actuation of the needle valve of the above-mentioned injection valve while the above-mentioned 
fuel nozzle and a water-injection hole are prepared respectively independently in the same 
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injection valve. In the configuration according to claim 1 or 2, in the plane of projection of the 
cross section of this injection valve, the water-injection valve of this invention according to 
claim 3 is characterized by what the range of a gap include angle with this water-injection 
include angle to whenever [ this fuel spray angle ] was constituted for by 45 abbreviation [15-] 
while this water-injection hole consists and is prepared in this fuel nozzle and spacing. 
[0014] The water-injection valve of this invention according to claim 4 is set in a configuration 
given in either of one to claim 3 claims. The above-mentioned fuel path formed in this needle 
valve that - edge is opened for free passage by the combustion chamber formed by the inner 
circle wall of this needle valve and this body, and is opened for free passage with the fuel nozzle 
by which the other end was prepared in this needle valve, The water-injection hole with which it 
was open for free passage with the hole with the water supply path where - edge was 
established in this body, and the other end was prepared in this needle valve, and the water path 
established in this needle valve opened for free passage, having had the elastic member which is 
prepared between this needle valve and the wall of this body, and energizes this needle valve in 
the direction which closes the above-mentioned fuel nozzle and a water-injection hole — the 
description — **** . 

[0015] The water-injection valve of this invention according to claim 5 is characterized by 
establishing this water path in this body in the configuration according to claim 4. The water- 
injection valve of this invention according to claim 6 is set in a configuration according to claim 1 
to 3. The fuel nozzle prepared in the point of this body that is opened and closed by actuation of 
this needle valve and is opened for free passage with the above-mentioned fuel path, The 
above-mentioned fuel path where it was open for free passage to the fuel reservoir where - 
edge was established in the contact section of the point of this needle valve, and the inner circle 
wall of this body, and the other end was prepared in the above-mentioned body, and the fuel 
path opened for free passage by the above-mentioned fuel-supply path opened for free passage, 
This water-injection hole prepared in this body of an upper part location from this fuel nozzle, 
and this water path established in this needle valve to which this water supply path where - edge 
was prepared in the above-mentioned body is open for free passage, and the other end has feed 
holes in the location between this fuel nozzle and this water-injection hole, It is characterized by 
having the elastic member energized in the direction in which it is prepared between this needle 
valve and the above-mentioned body, and this needle valve closes the above-mentioned fuel 
nozzle and a water-injection hole. 

[0016] The water-injection valve of this invention according to claim 7 is characterized by 
establishing this fuel path in this body in the configuration according to claim 6. This water- 
injection valve of this invention according to claim 8 is set in a configuration given in either of 
claims 1, 2, 6, and 7. It is characterized by having two or more water-injection holes prepared in 
this body so that these gap include angles of the injection direction of this fuel nozzle and a 
water-injection hole might differ, and the rotation means of this needle valve that makes this 
needle valve rotate focusing on the axis of this needle valve, and you choose [ needle valve ] the 
above-mentioned water feed holes and these two or more water-injection holes, and makes it 
open for free passage. 

[0017] The water-injection valve of this invention according to claim 9 is characterized by 
forming the rotation means of the above-mentioned needle valve by the rotation location variant 
part material constituted with the rack which has the pinion gear prepared in the head of this 
needle valve, and engages with this pinion gear in the configuration according to claim 8. The 
diesel power plant with a water-injection valve of this invention according to claim 10 The needle 
valve which slides on the inside of the body of this injection valve in the diesel power plant which 
offered the injection valve on the combustion chamber, The fuel nozzle which injects this fuel 
prepared in the above-mentioned body or this needle valve opened for free passage by the fuel 
path established in this body or this needle valve, and actuation of this needle valve with this fuel 
path, The water path established in this body or this needle valve, and the water-injection hole 
which injects this water that was opened for free passage by actuation of this needle valve with 
this water path, and was prepared in the above-mentioned body or the needle valve, The fuel 
supply system connected to the above-mentioned fuel path, and the water feeder connected to 
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.the above-mentioned water path, It has the control unit which controls the above-mentioned 
amount of water injection by the input of this at least one signal of ambient temperature, such as 
a crank angle signal of the above-mentioned engine, a load signal and atmospheric temperature, 
a circulating water temperature, and engine room temperature, at least. The fuel which pointed to 
the injection direction of this water-injection hole in the above-mentioned downstream from the 
fuel-injection location to which the above-mentioned fuel nozzle points, and was injected from 
the above-mentioned fuel nozzle burns, and flame propagation is carried out and it is 
characterized by being arranged so that this water may be injected by the part which is carrying 
out elevated-temperature combustion. 

[0018] The diesel power plant with a water-injection valve of this invention according to claim 1 1 
is characterized by preparing independently this fuel injection valve that has only the above- 
mentioned fuel nozzle, and this water-injection valve that has only a water-injection hole, 
respectively in the configuration according to claim 10. The diesel power plant with a water- 
injection valve of this invention according to claim 12 In a configuration according to claim 10 or 
11, water injection is not performed at the time of the above-mentioned ambient temperature of 
this engine that cannot be lit easily at the time of a low load at the time of idle rotation at the 
time of starting of this engine. It is characterized by being constituted so that it may be 
controlled by the above-mentioned control unit from the time of the inside load of this engine at 
the time of a heavy load, the above-mentioned fuel injection and water injection may be 
performed and it may burn continuously. 

[0019] the diesel power plant with a water-injection valve of this invention according to claim 13 

- a configuration according to claim 10 to 12 — setting — the injection quantity of this water - 

- this engine load — responding — 100% of fuels — receiving — 0 — or it is preferably 
characterized by 40 thru/or being constituted so that it may be controlled by the above- 
mentioned control unit to be injected 60% 60%. 

[0020] 

[Function] With the water-injection valve of above-mentioned this invention according to claim 1 
**, the above-mentioned fuel nozzle, and a water-injection hole are separately prepared in the 
injection valve prepared in this combustion chamber. Since it is constituted making the 
combustion part which flame propagation is carried out to the downstream of the swirl which the 
fuel injected from this fuel nozzle is lit, and is generated in the above-mentioned combustion 
chamber, and has become an elevated temperature inject this fuel so that water can be injected 
from this water-injection hole, this combustion can burn continuously. 

[0021] While injecting this water and lowering the combustion temperature of this elevated- 
temperature combustion part, making this elevated-temperature combustion part inject the 
above-mentioned fuel since the nozzle hole of a fuel and the nozzle of water were shifted as 
mentioned above, water is not injected into the abbreviation low-temperature combustion part of 
this combustion, but it can avoid lowering temperature, moreover — since the above-mentioned 
water injection is performed as mentioned above at the stage of a request of an injection term 
[ of this fuel ] throughout — this fuel fuel injection period — ** — it does not become long 
[0022] Therefore, in this invention, discharge of HC, CO, and a black smoke can be reduced 
effectively. With the water-injection valve of this invention according to claim 2, this fuel nozzle 
and a water-injection hole are arranged in the above-mentioned injection valve of ** - 
respectively independently, and by actuation of the needle valve of this injection valve, since it 
constituted so that this fuel nozzle might carry out opening first and this water-injection hole 
might carry out opening after that, water can be injected by this one injection valve at the stage 
of a request while injecting the above-mentioned fuel. 

[0023] Therefore, without carrying out the flame failure of the above-mentioned combustion, 
discharge of HC, CO, and a black smoke can be reduced and cost can form a cheap and compact 
water-injection valve. With the water-injection valve of this invention according to claim 3, the 
gap angle of this spray angle of this fuel nozzle and this water-injection hole is constituted by 15 

- 45 ****, since water injection can be exactly carried out to the part which has burned at the 
above-mentioned elevated temperature with this fuel by which precedence injection was carried 
out, without carrying out a flame failure, the temperature of this elevated-temperature 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



05/06/23 



JP.08-144883.A [DETAILED DESCRIPTION] 



5/1 1 S? 



.combustion part can be lowered, and generating of NOx can be reduced. 

[0024] With claim 4 and the water-injection valve of this invention according to claim 5, since 
prepare a combustion chamber between this head of this needle valve, and this body inner circle 
wall, and resist the above-mentioned elastic member with the pressure of the fuel supplied to 
this combustion chamber, this needle valve is made to operate, opening of this fuel nozzle is 
carried out and it was subsequently made to carry out opening of this water-injection hole, it is 
formed in a compact and injection of a fuel and water can carry out easily. 
[0025] This needle valve opens and closes both the above-mentioned nozzles smoothly, and 
since it constituted from a claim 6 and a water-injection valve of this invention according to 
claim 7 so that opening of the nozzle of the above-mentioned fuel and water might be carried 
out, when the above-mentioned fuel nozzle and a water-injection hole were prepared in this body 
and this needle valve operated the inside of this body up, and receipts and payments of this 
needle valve to this combustion chamber were lost, the inside of this body is guided certainly, 
and the thing of it can be carried out. 

[0026] With claim 8 and the water-injection valve of this invention according to claim 9 Since 
this needle valve is made to rotate with these two or more water-injection holes prepared in this 
body, and the rotation means of the above-mentioned needle valve so that the above-mentioned 
gap angles of the injection direction of this ****** to this fuel nozzle may differ and it was made 
to make the water feed holes and the selection target of the above-mentioned needle valve open 
for free passage Since the temperature of this elevated-temperature combustion part can be 
lowered without performing and carrying out the flame failure of this water injection to the 
above-mentioned elevated-temperature combustion part which changes according to the 
condition of this engine load or the above-mentioned swirl exactly, generating of NOx can be 
reduced effectively. 

[0027] By the diesel power plant with a water-injection valve according to claim 10 The fuel 
supply system connected to the above-mentioned fuel path, and the water feeder connected to 
the above-mentioned water path, It consists of a control unit which controls the above- 
mentioned amount of water injection by the input of this at least one signal of ambient 
temperature, such as a crank angle signal of the above-mentioned engine, a load signal and 
atmospheric temperature, a circulating water temperature, and engine room temperature, at 
least. It points to the injection direction of this water-injection hole in the above-mentioned 
downstream from the fuel-injection location to which the above-mentioned fuel nozzle points. 
And the fuel injected from the above-mentioned fuel nozzle burns, and since it has the water and 
the fuel injection equipment constituted so that this water injection might be carried out to the 
part which flame propagation was carried out and has burned at the elevated temperature while 
being able to perform exactly the injection quantity of the above-mentioned water and a fuel, the 
injection direction, and fuel injection timing, without it carries out a flame failure — good 
combustion — ****** — things are made. 

[0028] By the diesel power plant with a water-injection valve of this invention according to claim 
1 1, by the water-injection diesel power plant, since this fuel injection valve and the water- 
injection valve were prepared separately, when arranging in this combustion chamber, there is a 
degree of freedom which can set up uniquely the above-mentioned relative position of this 
water-injection hole to this fuel nozzle, and the effective above-mentioned water injection can 
be performed. By the diesel power plant with a water-injection valve of this invention according 
to claim 12 or 13 With the above-mentioned control unit arranged by the above-mentioned fuel 
injection equipment and the water injection system The amount of water and this water-injection 
period of this water injection are controlled, and water injection is not performed at the time of 
the above-mentioned ambient temperature of this engine that cannot be lit easily at the time of 
a low load at the time of idle rotation at the time of starting of this engine. Since water injection 
was made to be performed with the above-mentioned fuel injection at the time of the inside load 
of this diesel power plant, and a heavy load While being able to perform exactly the injection 
quantity of the above-mentioned water and a fuel, the injection direction, and fuel injection 
timing, without carrying out the flame failure of the above-mentioned combustion, generating of 
NOx, HC, CO, and a black smoke can be reduced effectively, without reducing engine power. 
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10029] 

[Example] The example of this invention is explained about drawin g 1 -8. 
Drawing 1 -3 are what shows the 1st example of this invention. (The 1st example) The 
explanatory view of the fuel and water injection system with which dra win g 1 was equipped with 
the injection valve of this invention, and drawin g 2 are the explanatory views showing the 
operating state of the nozzle of the water-injection valve of this invention. The explanatory view 
near the nozzle in which (a) shows the condition of this injection valve of not injecting, the 
explanatory view in which (b) shows the fuel-injection condition of this injection valve, and (c) 
are the explanatory views showing the condition of having injected the fuel and water of this 
injection valve to coincidence. 

[0030] Drawing 3 is the explanatory view showing the relation of whenever [ spray angle / of a 
fuel and water ] by the injection valve of the 1st example. As shown in drawin g 1 , the water- 
injection valve 50 is connected to the fuel and the water injection system which consists of the 
fuel supply system and water feeder which were prepared through the control unit which 
controls the injection quantity of the above-mentioned fuel and water, fuel injection timing, the 
injection direction, etc. 

[0031] The water-injection valve 50 is formed from the needle valve 54 held when it was fitted in 
a body 52 free [ sliding ] and attachment component 52b carried out screwing conclusion at 
screw section 52a of the lower limit of a body 52, and the combustion chamber 60 formed by the 
head 56 of - one end, and the inner circle wall 58 of a body 52. The fuel path 64 where - edge is 
opened for free passage by d r aw in g 1 at at a combustion chamber 60 as the continuous line 
showed, and the other end is opening for free passage the condition that both injections of the 
above-mentioned fuel and water have stopped, to the fuel nozzle 62 of a needle valve 54 is 
established in the needle valve 54. 

[0032] Moreover, the fuel-supply path 68 - edge is opened [ fuel supply ] for free passage by the 
combustion chamber 60 and the other end is connected [ fuel supply / combustion chamber ] by 
the fuel supply system 66 through the supply pipe 61 and the control unit 63 is established in the 
body 52. Moreover, the water supply way 74 which is open for free passage to the water feeder 
72 through the nonreturn pressure regulating valve 70, a supply pipe 71, and a control unit 63 is 
established in the body 52. 

[0033] Moreover, it has the feed holes 76 of the water supply way 74, and the feed holes 78 
open for free passage at - edge, and the water path 82 which is open for free passage to the 
water-injection hole 80 prepared in the other end at the needle valve 54 is established in this 
needle valve 54. The needle valve 54 was energized in the direction in which the fuel nozzle 62 
and the water-injection hole 80 are blockaded, and is in contact with the stopper section 90 in a 
combustion chamber 60 with the spring 88 which is the elastic body infixed between the retainer 
84 prepared in the inferior surface of tongue of the head 56 of this needle valve 54, and the 
retainer 86 prepared in the step of the inner circumference of a body 52. 
[0034] Moreover, while the control unit 63 of the above-mentioned fuel is connected to the 
solenoid valve 92 and fuel injection pump 94 which were formed in the fuel feeding pipe 61 The 
signal from ambient temperature sensor 63c of these engines, such as a circulating water 
temperature of sensor 63a, load sensor 63b of this engine, and this engine, temperature of an 
engine room, and atmospheric temperature, etc. is inputted whenever [ crank angle / of a diesel 
power plant ], and a control signal is outputted to the above-mentioned fuel injection pump 94 
and a solenoid valve 92. It consists of controller 96 grades which control the fuel amount of 
supply and fuel injection timing. 

[0035] That to which the method of - and the above-mentioned water control unit 63 are also 
different from the control unit 63 of the above-mentioned fuel is replaced with a fuel injection 
pump 94, and is only water booster-pump 94a, and other configurations are **- substantially. 
Water booster-pump 94a of this example is also replaceable with the water ejector 94 of a 
configuration as well as a fuel injection pump 94. 

[0036] A solenoid valve 92, booster-pump 94a, etc. are controlled and determined by this amount 
of water injection and this fuel injection timing inputting the signal from each above-mentioned 
sensors 63a, 63b, and 63c etc. into a controller 96, and outputting them as a control signal. 
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Here, a diesel power plant operates, a heavy load is inputted into at least one signal from above- 
mentioned load sensor 63b, above-mentioned ambient temperature sensor 63c, etc. by the 
control device 63 shown in drawing 1 from crank angle sensor 63a of a diesel power plant, and 
the inside load of an engine, a fuel injection pump 94 and solenoid-valve 92 grade are controlled, 
and the fuel of a fuel tank 93 is supplied to a combustion chamber 60 through a supply pipe 61 
and the fuel-supply path 68 by the fuel injection pump 94. 

[0037] Since the fuel nozzle 62 will be opened as a needle valve 54 resists the energization force 
of a spring 98, a needle valve 54 descends and it was shown in dra wing 2 (b) if the pressure of a 
combustion chamber 60 rises from the valve-opening set pressure of a needle valve 54, a fuel is 
injected. Moreover, in drawin g 2 , although it indicated that the fuel nozzle 62 and the water- 
injection hole 80 had spacing of 180 degrees mutually on account of explanation, the relation of 
both this spray angle is as the gap angle K as shown in drawing 3 . 

[0038] As mentioned above, in this example, although the fuel and the water injection system 
which controls the injection quantity and fuel injection timing of the fuel of the above-mentioned 
fuel supply system and a water feeder and water by the above-mentioned control unit were 
explained, it is not limited to this and the equipment which coordinates with an accelerator pedal 
and a machine target and controls the above-mentioned injection quantity and fuel injection 
timing is also contained. This relation is the same also in the 2nd and 3rd below-mentioned 
examples. 

[0039] As this fuel nozzle 62 was shown in drawin g 3 , the fuel nozzle (62) is prepared in the 
point of a needle valve 54 by abbreviation regular intervals, and when it is this example, five fuel 
nozzles are prepared. Although flame propagation is gradually carried out in the direction S of a 
swirl generated in the combustion chamber which is not illustrated and it burns while a fuel is 
injected like F1 and lit from this fuel nozzle 62 as a slash shows to draw ing 3 , the part F2 which 
has burned at the elevated temperature is the part H2 of the downstream of the above- 
mentioned swirl S from the location where the above-mentioned fuel was injected. 
[0040] Furthermore, as the pressure of a combustion chamber rises and the needle valve 54 
showed the two-dot chain line and dr awin g 2 (c) of drawin g 1 R> 1 If it slides caudad and the 
water-injection hole 80 opens, the water which the water in a water tank 98 is controlled by the 
above-mentioned control unit 63, and is supplied through the water supply pipe 71, the check 
valve 70, the water supply path 74, and the water path 82 from the above-mentioned water 
feeder 72 Part F2 which has burned at the above-mentioned elevated temperature It directs in a 
direction and is injected from the water-injection hole 80 prepared in the downstream of a fuel 
nozzle as shown in drawin g 3 . 

[0041] So that it may shift to each of the five above-mentioned fuel nozzles 62 and angle K (gap 
angle of the center line H2 of the water-injection hole 80 to fuel nozzle 62 center line H1) may 
consist, as shown in dra wing 3 Since the water-injection hole 80 is formed in **** spacing and 
water injection is performed, water injection is performed into the part which has burned in this 
elevated-temperature section, while temperature falls and burns, without carrying out a flame 
failure, it continues burning in the direction of swirl S, and good combustion is performed. 
[0042] The combustion temperature of the part which is formed in 45 abbreviation [ 15 - ] 
according to the condition of engine magnitude or the desired swirl S, therefore has burned at 
this elevated temperature can fall exactly, and the gap include angle K of this spray angle can 
reduce generating of NOx, HC, CO, and a black smoke. Next, a solenoid valve 92 and a fuel 
injection pump 94 are controlled by actuation of a control unit 63, and if fuel discharge quantity 
decreases, the return head 56 will stop in contact with a stopper 90 by the energization force of 
a spring 88 in the direction which the needle valve 54 showed to drawing 1 as the continuous 
line. 

[0043] At this time, supply of the water feeder 72 to water is also intercepted by control of a 
control unit 63, and 1 cycle of injection of return, water, and a fuel also ends supply of water in 
the condition of drawing 2 (a) by it. NOx, HC, CO, and a black smoke can be reduced effectively, 
without the repeat of this cycle being performed by a low load, an inside load, and the heavy load 
during actuation from starting of this engine, and reducing engine power. 

[0044] Moreover, if the above-mentioned load sensor 63b detects no-load [ of this engine ], a 



v 
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.low load, and idle rotation or engine ambient temperature sensor 63c detects the temperature 
below ignition temperature, since the above-mentioned water feeder 72 will not operate, this 
water injection is not performed. On the other hand, when not injecting this water, the above- 
mentioned fuel is supplied to a combustion chamber 60 from a fuel pump 94 like the above, but 
since it is controlled by the control unit 63 and a needle valve 54 descends only to the location 
of drawin g 2 (b) at this time, only the gas oil which is a fuel is injected and actuation of this good 
engine is performed. 

[0045] Furthermore, since the location which a needle valve 54 descends and is shown in the 
two-dot chain line of drawin g 1 and drawing 2 (c) will be arrived at if the fuel of a fuel tank 93 is 
supplied to this combustion chamber 60 by the fuel pump 94 and a pressure rises, water injection 
and fuel injection are performed to coincidence as mentioned above. Next, the case where it 
applies to other injection valves in which form differs from the above-mentioned example is 
explained. 

[0046] (The 2nd example) The 2nd example is explained about drawing 4 -6. A **-sign is 
attached and explained to the 1st example of the above, and a **-part. As shown in drawing 4 , 
the fuel nozzle 62 is formed in the condom volume 100 at the tip of the valve body 52 by five 
abbreviation regular intervals like the 1st example. 

[0047] This fuel nozzle 62 is constituted so that the fuel path 64 which was established in the 
point of a body 52 and was established in the needle valve 54 (or body 52 shown in drawing 4 
with the two-dot chain line) may be open for free passage through fuel **** 102 and the condom 
volume 100 with closing motion of a needle valve 54. Furthermore, it connects with the fuel- 
supply path 68, and the fuel path 64 is connected to the control unit 63 of the 1st example, and 
the fuel supply system 66 through the supply pipe 61. 

[0048] Moreover, water-injection hole 80a is prepared in this body through the upper sump 
section 106 from the feed holes 104 of the water path 82 which is the upper part of the fuel 
nozzle 62, and was established in the above-mentioned needle valve 54. Moreover, the needle 
valve 54 is constituted so that the fuel nozzle 62 and water-injection hole 80a may be closed by 
the energization force of the spring 88 infixed between the head 56 of a needle valve 54, and wall 
61a of ** 51 of a body 52. 

[0049] The water supply path 74 established in the body 52 is open for free passage, and the 
feed holes 108 of the water path 82 are connected to the supply pipe 71 of the 1st example, the 
control unit 63, and the water feeder 72 through the check valve 70. By the case where this 
engine has stopped drawin g 4 , both a fuel and water show the condition at the time of no 
injecting. 

[0050] If this engine operates, a fuel is supplied to the fuel reservoir 102 through a supply pipe 
61, the fuel-supply path 68, and the fuel path 64 from a fuel supply system 66 and the pressure 
of the fuel reservoir 102 becomes high from the valve-opening set pressure of a needle valve 54 
Since the energization force of a spring 88 is resisted and it moves up, as shown in drawin g 5 (a) 
This fuel minds the condom volume 100 and it is F1 to drawing 6 like [ nozzle / 62 / fuel ] the 
1st example of the above. As shown, it is injected, and lights and flame propagation is carried out 
in the direction of swirl S, and it is the elevated-temperature combustion part F2. It has 
generated. 

[0051] - direction, if the pressure of the fuel reservoir 102 rises further, a needle valve 54 will go 
up and feed holes 104 will be opened for free passage with the sump section 106. Since water is 
supplied to the sump section 106 through the water supply pipe 71, the check valve 70, the 
water supply path 74, and the water supply path 82 from the water feeder 72 like the 1st 
example at this time, as shown in drawing 5 (b) and dra wing 6 towards the above-mentioned 
elevated-temperature combustion part F2, water injection is performed like the 1st example of 
the above from water-injection hole 80a. 

[0052] Without carrying out a flame failure, while the temperature of this elevated-temperature 
combustion part F2 falls and generating of NOx, a black smoke, and HC and CO is reduced, 
during actuation of this engine, this above-mentioned injection cycle is controlled by the above- 
mentioned control unit, and is repeated continuously. Then, since the fuel supply from a fuel 
supply system 66 will be suspended if the switch which this engine does not illustrate is turned 
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•off, the pressure of the fuel reservoir 102 falls and a needle valve 54 returns to the condition 
which it descended by the energization force of a spring 88, the fuel nozzle 62 and water- 
injection hole 80a were closed, and injection of water and a fuel was stopped, and showed in 
drawing 4 . 

[0053] Moreover, when ambient temperature of the low load of this engine, and the time of idle 
rotation or the above-mentioned engine cannot light easily, water injection is not performed by 
control of the above-mentioned control unit 63 like the 1st example, the 1st and 2nd example of 
the above — the gap include angle of whenever [ above-mentioned water-injection and fuel 
spray angle ] - although set as the law, the injection valve which made this gap include angle 
adjustable is explained as the 3rd example. 

[0054] (The 3rd example) The 3rd example is explained according to drawin g 7 and drawin g 8 . 
First, although the rotation means of this needle valve of this example is explained, the same sign 
is substantially given to the part of ** - with both the above-mentioned examples, and it 
explains. As the above-mentioned gap include angle K of the above-mentioned fuel nozzle 62 
and water-injection hole 80b shows drawin g 7 and drawing 8 So that it may become the small 
gap include angles K3 and K4 from the gap include angle K of water-injection hole 80b according 
to the condition of this swirl at the time of a low swirl Namely, the water-injection holes 80c and 
80d are formed in this body so that the center line of a water-injection hole may be set to H3 
and H4. This needle valve 54 is rotated with the rotation means 200 focusing on the axis of this 
needle valve 54, and it constitutes so that these water-injection holes 80b, 80c, and 80d may be 
made to open alternatively the feed holes 104 of this needle valve 54 for free passage. 
[0055] Explanation of this rotation means 200 used for this example forms the retainer 1 12 with 
which the head 56 of the needle valve 54 fitted in free [ sliding to the direction of an axis of a 
body 52 ] was concluded with the nut 1 10 in the body 52. Although this retainer 1 12 can slide in 
the vertical direction, rotation location variant part material 200a in which the room 114 was 
formed while holding the retainer 1 12 is prepared so that it cannot rotate to a needle valve 54. 
[0056] This rotation location variant part material 200a is fitted in the crevice 202 established in 
the body 54 rotatable with the needle valve 54, and the pinion gear 206 to which the upper part 
of rotation location variant part material 200a engages with a rack 204 by the bolt 201 and nut 
201a is being fixed. The stop lid 203 is being fixed to the upper part of a body 52 with the bolt 
205 so that rotation variant part material 200a may be stopped pivotable to the above- 
mentioned crevice 202. 

[0057] The rack 204 has become as [ operate / it / from opening 203a of the stop lid 203 ]. 
Furthermore, by directing to the graduation with which the tip of an indicator 207 attached by 
opening 203b to the above-mentioned nut 201a of the upper part of the stop lid 203 was 
established in the inner circumference of the stop lid 203 and which is not illustrated shows the 
above-mentioned feed holes 104 and water-injection holes [ 80b 80c, and 80d ] engagement 
condition. 

[0058] Actuation of the rack 204 which engages with this pinion gear 206 is the device which it is 
controlled by said control unit 63 and can be rotated, and the pinion gear 206 rotates [ this 
combustion chamber ] with a rack 204 at the time of a low swirl, for example, water-injection 
hole 80c of K4 and feed holes 104 with the above-mentioned small gap include angle are open 
for free passage. Therefore, from the 1st and 2 examples, flame propagation is small, and at the 
time of the low swirl of the above-mentioned combustion chamber, from the above-mentioned 
example, a flame failure can be prevented while being able to prevent generating of NOx 
effectively, without lowering combustion temperature beyond the need, since the injection 
quantity is controlled by the part which has burned at the low-temperature elevated temperature 
a little and water injection can be performed exactly, and it can reduce generating of HC, CO, 
and a black smoke. 

[0059] In addition, the injection valve of this invention should just be the thing of a configuration 
of that water injection can make it carry out to the part which other formats except having been 
used for the 1st and 2nd example are sufficient as, and preceded as mentioned above in short, 
and fuel injection was carried out, and flame propagation was carried out [ can apply to the 
injection valve of any well-known formation conventionally, and ], and has burned at the elevated 
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.temperature, moreover, in the above-mentioned example, although each formed the water- 
injection hole 80 and the fuel nozzle 62 in this one injection valve of ** - even if it adopts water 
and a total of two injection valves only for the fuels of each, the same operation effectiveness is 
acquired. 

[0060] Moreover, in each example, although infixed between a needle valve 54 and ** inside a 
body 52, as long as the spring 88 which is an elastic member can open and close both the 
above-mentioned nozzles 62 and 80, it may be infixed, for example between a needle valve 54 
and the part of the exterior of a body 52. 
[0061] 

[Effect of the Invention] Since according to the water-injection valve of this invention of above- 
mentioned claim 1 this water-injection hole was prepared so that it might direct in the 
downstream of the above-mentioned swirl from this injection location where this fuel nozzle 
points to the inside of this valve body in this injection valve that consists of this needle valve 
fitted in possible [ sliding ] While being able to perform the above-mentioned water injection into 
the part into which this fuel injected by preceding has burned at the elevated temperature in the 
downstream of this swirl with the above-mentioned fuel injection, being able to lower the 
temperature of an elevated-temperature combustion part to it and being able to reduce NOx 
effectively Generating of HC, CO, and a black smoke can be prevented without carrying out a 
flame failure. 

[0062] According to the water-injection valve of this invention of claim 2, since this fuel nozzle 
and this water-injection hole were prepared in the same injection valve, cost is cheap and 
structure can obtain easily NOx, HC, and this injection valve to which generating of a black 
smoke can be reduced. Since water injection can be exactly carried out to the part which the 
gap include angle of this injection of this water-injection hole to this fuel nozzle is constituted by 
45 abbreviation [ 15 - ], and has burned at the above-mentioned elevated temperature with this 
fuel by which precedence injection was carried out according to the water-injection valve of this 
invention of claim 3, the temperature of this elevated-temperature combustion part can be 
lowered without carrying out a flame failure, and generating of NOx, HC, CO, and a black smoke 
can be reduced. 

[0063] Since according to claim 4 and the water-injection valve of this invention according to 
claim 5 prepare a combustion chamber between this head of this needle valve, and this body 
inner circle wall, and resist the above-mentioned elastic member with the pressure of the fuel 
supplied to this combustion chamber, this needle valve is made to operate, opening of this fuel 
nozzle is carried out and it was subsequently made to carry out opening of this water-injection 
hole, it is formed compactly and cheaply and injection of a fuel and water can be performed 
easily. 

[0064] Since according to claim 6 and the water-injection valve of this invention according to 
claim 7 it constitutes so that opening of the nozzle of the above-mentioned fuel and water may 
be carried out, when this needle valve operates the inside of this body up, and the volume of this 
combustion chamber is not changed, generating of NOx, HC, and a black smoke can be prevented 
without reducing this engine power. These two or more water-injection holes that according to 
claim 8 and the water-injection valve of this invention according to claim 9 were prepared in this 
body so that the above-mentioned gap include angles of this ****** to this fuel nozzle might 
differ according to the magnitude of this engine, or the condition of the above-mentioned swirl, 
Since this needle valve is made to rotate with the rotation means of the above-mentioned 
needle valve and it was made to make the feed holes and the selection target of this water of 
this needle valve open for free passage Since the temperature of this elevated-temperature 
combustion part can be lowered without performing and carrying out the flame failure of this 
water injection to the above-mentioned elevated-temperature combustion part according to the 
condition of this engine load or the above-mentioned swirl, generating of NOx, HC, CO, and a 
black smoke can be reduced effectively. 

[0065] The fuel supply system which was connected to the above-mentioned fuel path according 
to the diesel power plant with a water-injection valve according to claim 10, It consists of a 
control unit which controls the above-mentioned amount of water injection by the input of this 
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• at least one signal of ambient temperature, such as the water feeder connected to the above- 
mentioned water path, a crank angle signal of the above-mentioned engine, a load signal and 
atmospheric temperature, a circulating water temperature, and engine room temperature, at 
least. It points to the injection direction of this water-injection hole in the above-mentioned 
downstream from the fuel-injection location to which the above-mentioned fuel nozzle points. 
And the fuel injected by above-mentioned carrying out precedence burns, flame propagation is 

i 

carried out, and the injection quantity of the above-mentioned water and a fuel, the injection 
direction, and fuel injection timing can be performed exactly, without carrying out the flame 
failure of the above-mentioned combustion, since it has the water and the fuel injection 
equipment constituted so that this water might be injected by the part which is carrying out 
elevated-temperature combustion. 

[0066] Therefore, since the flame failure of the above-mentioned combustion is not carried out 
while being able to prevent Above NOx, HC, and CO and generating of a black smoke, 
improvement in the output of this engine can be aimed at. Since this fuel injection valve and this 
water-injection valve were prepared as this injection valve that became independent respectively 
according to the diesel power plant with a water-injection valve of this invention according to 
claim 11, the relative above-mentioned gap include angle of both the above-mentioned injection 
valves can be set as arbitration, and injection of the effective above-mentioned water and a fuel 
can be performed. 

[0067] Therefore, generating of NOx, HC, CO, and a black smoke can be prevented, without 
carrying out the flame failure of this engine. According to the diesel power plant with a water- 
injection valve of this invention according to claim 12 or 13 The above-mentioned control device 
does not perform this water injection at the time of the above-mentioned ambient temperature 
of this engine that cannot be lit easily at the time of a low load at the time of idle rotation of the 
above-mentioned engine. At the time of a heavy load, during the above at the time of a load with 
the above-mentioned fuel injection Generating of NOx, HC, CO, and a black smoke can be 
prevented by that which can perform this water injection and which comes out, without carrying 
out the flame failure of this engine, adjusting this amount of water injection. 
[0068] Moreover, since it is controlled by this control device so that 40 - 60% of water is 
preferably injected 0 to 60% to the 100% of the above-mentioned fuels by which injection is 
carried out, while being able to perform actuation of this stable engine, generating of NOx, HC, 
and a black smoke can be reduced [ above-mentioned ], without carrying out a flame failure, and 
the output of this engine can be raised. 
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,* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the explanatory view showing the configuration of injection of the water and the 
fuel in which the 1st example of this invention is shown. 

[Drawing 2] It is the explanatory view showing the operating state of the water-injection valve of 
drawing 1 , and the explanatory view in which (a) shows the time of no injecting, the explanatory 
view in which (b) shows the condition that the fuel is injected, and (c) are the explanatory views 
showing the condition that water and a fuel are injected. 

[ Drawin g 3] It is the cross-sectional view which meets the 3A-3A line of drawin g 2 (c), and is the 
explanatory view showing the injection direction of the fuel and water of this 1st example, and 
the gap include angle of injection of these both. 

[Drawing 4] It is an explanatory view at the time of no injecting [ which shows the longitudinal 

section of this water-injection valve that shows the 2nd example of this invention ]. 

[Drawing 5] It is the explanatory view showing the operating state of the water-injection valve of 

drawing 4 , and (a) is the explanatory view showing the condition at the time of fuel injection, and 

(b) is the explanatory view showing the condition that water and a fuel are injected. 

[ Drawing 6 ] It is the cross-sectional view which meets the 6A-6A line of drawin g 5 (b), and is the 

explanatory view showing the gap include angle of the injection direction of the fuel and water 

the 2nd example's, and these both injection direction. 

[Dra win g 7] It is the explanatory view showing the longitudinal section of the water-injection 
valve which shows the 3rd example of this invention. 

[Drawing 8] The cross section which meets the 8A-8A line of drawing 7 is shown, and it is the 
same explanatory view as drawin g 3 . 

[Drawing 9] It is the explanatory view showing the configuration of conventional fuel and **** 
equipment. 

[ Drawin g 10] It is drawing of longitudinal section of the fuel and water-injection valve of drawing 
? . 

[Drawing 1 1] It is the explanatory view showing this injection situation by the fuel and water 
injection system of dra wing 9 . 
[Description of Notations] 

3 Body of Fuel Injection Pump 

4 Plunger 

7 Nonreturn Pressure Regulating Valve 

8 Fuel Injection Pipe 

10 Nozzle Hole 

1 1 Needle Valve 

12 Fuel Reservoir 

1 3 Check Valve of Water 
18 Water Feed Pump 

31 Unification Section 

40 Fuel and Water-Injection Valve 

50 Injection Valve 
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.52 Body of Injection Valve 
54 Needle Valve 
56 Head 

58 Inner Circle Wall 

60 Combustion Chamber 

61 Fuel Feeding Pipe 

62 Fuel Nozzle 

63 Control Unit 

64 Fuel Path 

66 Fuel Supply System 

68 Fuel-Supply Path 

70 Nonreturn Pressure Regulating Valve 

74 Water Supply Path 

76 Feed Holes 

80 Nozzle 

82 Water Path 

84 Retainer 

88 Spring 

90 Stopper Section 

92 Solenoid Valve 

94 Fuel Injection Pump 

96 Controller 

100 Condom Volume 

102 Fuel Reservoir 

104 Feed Holes 

106 Sump Section 

108 Feed Holes 

110 Nut 

1 1 2 Retainer 

1 1 4 Inside Room 

200 Rotation Means 

200a Rotation location variant part material 

201 Bolt 

202 Crevice 

203 Stop Lid 
203a Bolt 

204 Rack 

205 Bolt 

206 Pinion Gear 

H1 Center line of fuel injection 

H2 The center line of water injection, or core of an elevated-temperature combustion part 
K Gap include angle 
K3 Gap include angle 
K4 Gap include angle 
S Swirl 
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